Insights into the molecular composition of endogenous unanchored polyubiquitin chains.
The diverse influences of ubiquitin, mediated by its post-translational covalent modification of other proteins, have been extensively investigated. However, more recently roles for unanchored (nonsubstrate linked) polyubiquitin chains have also been proposed. Here we describe the use of ubiquitin-binding domains to affinity purify endogenous unanchored polyubiquitin chains and their subsequent characterization by mass spectrometry (MS). Using the A20 Znf domain of the ubiquitin receptor ZNF216 we isolated a protein from skeletal muscle shown by a combination of nanoLC-MS and LC-MS/MS to represent an unmodified and unanchored K48-linked ubiquitin dimer. Selective purification of unanchored polyubiquitin chains using the Znf UBP (BUZ) domain of USP5/isopeptidase-T allowed the isolation of K48 and K11-linked ubiquitin dimers, as well as revealing longer chains containing as many as 15 ubiquitin moieties, which include the K48 linkage. Top-down nanoLC-MS/MS of the A20 Znf-purified ubiquitin dimer generated diagnostic ions consistent with the presence of the K48 linkage, illustrating for the first time the potential of this approach to probe connectivity within endogenous polyubiquitin modifications. As well as providing initial proteomic insights into the molecular composition of endogenous unanchored polyubiquitin chains, this work also represents the first definition of polyubiquitin chain length in vivo.